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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently emit electrons while emitting the 
electron at a low voltage impression, namely, a small intensity of electric field, and 
to stably control the current in a vacuum negative electrode using a carbon nano 
tube, as an electron emitting material. 

SOLUTION: A carbon nano tube 2 as an electron emitting material for vacuum 
negative electrode is heated by a heater 1 0 so as to emit the electron 6 into a 
vacuum vessel 5 for thermoelectric emission, or at the same time, electric field is 
added to an anode 3 for thermoelectric emission. Furthermore, in the case of using 
as an electron gun, the electron gun is formed of the vacuum negative electrode 
and a first electrode and a second electrode arranged opposite to the vacuum 
negative electrode and having an electron transmitting hole, and operated as a * 
triode. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C): 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAqha05VDA41 21 641 1 2P1 .htm 2006/03/20 



d9) HX&tmit (jp) 



02) & m # i* & u (a) 



(ll)tt?WHH&BS«# 

^|ffl2000-164112 
(P2000-164112A) 

(43) ^18 B ¥J«12*p 6 n 16 e (2000. 0. 16) 



(51)IntCl T 
HO 1 J 



1/14 

1/15 

1/20 

1/304 

3/02 



F I 

H 0 1 J 1/14 
1/15 
1/20 
1/30 
3/02 

zm-s. 8fcRJB<Z>»8 



A 
C 
G 
F 

OL (£ 5 m 



5 C 0 2 / 
5C0 3 0 



(21)fflK#^ 



(22) « 119 B 



»IPF1 0-337149 



¥j«imi^27B (1998. 11.27) 



(71)tHI8A OO00OJ843 



^Eflmia^Rr i # i n 

(74)ftHA 10009-/445 

F^— A (#3*) 50027 CC02 CC04 ail 

50030 OC02 



(54) mw<D&m mm. tmoamuik* n?& 

(57) i&m 



4- 



e e © 





s 

1 



[fM<JS2] B?K^-^>-f /^-y^M&sft. 
on®. 

JgjftSftfc. lt*Jl 1 & Mi 2&Bttol*&. 
ffi&B 1 *> & 3 CO (, ^■fixiMzimnfm . 

numm^-mmt. tmm^miMiiMLxmsim 
?g^$ixfc. if ^ 6 iztm^m^m. 

[00 0 1] 
[00 023 

t>tch mk<^%^mm.<rm^mmi . 0 4 ^-r <fc a 

*=awtt<oRMHMtc 1 ±iz* - y f- i - y 2 a** 
*<*-^^^y^i-y2t;«ifrigi;B$^. it»sm^4 

<,z£ -oXt-tfyl-S**.-? 2 iztt LXiEb%2> <fc 0 
t,zn&W4-z.t>ix&. Zcnlfe^ > •+ -a.—? 

2 <7>m-g# t T y - K 3 t 0|3<7)*££Pb3 5 ( II 

*>4>m^6a^l#dJ$ft. S^Sc»* i ilfft§ft6 

f 10-14976 O^ffi) . ZC7)£dl,zW.&C0§m 

WTlf««>^M £ Hi S ft £ 3K^Sr«# 

^ftW*WfcLT©j£&S§ftJit#>-C^S (#4H*7 
-9 2 46 3-^£:$8) . 
[00 033 



) 000-164112 (P2000-1641 12A) 



h tMziiM^tplzl&Si $ ft* SS-f^DSSS*^ 

[00043 wmnfe&tmiz&^xte. A-x>i-y 

?mt<omm£mmzm<i'ZfrTs- h(c««e^ep 

[00 0 5 3 

nffi®w*-#>i-s+3.-y , frt>%&mmizt5^x . 
mrn$-*yi~si-3-- -ftttm. $ ftr f&m^-fitM-t h 
zt*w&t-f& (ffjftjsi ) . zwrntiuzztiii, /? 

[00 06] W^lfcEtfccO^flStfcV^T. Kf 

lE^-^'^^y^i-y^jn^^ft. fr~omft£toz-t> 
ixx^m^mtth^^x-hi- (if*^2) . zom®. 
tcifttf, ^-^yi-y^a.-yizmcn^mitim^ 
izif^x (onTzwrn* < M^*^mi-r& 

ZttfX'ZZ. 

[0007] ttc. tt*JS 1 £tili2tztm<ofm<,zi5 

tzi><r>xh& (if*Ji3) . zommzxtitf. b-^ 

[0 0 08 3 £fz. fS^l*^3c7)V>-^ft*H3|ei5CO 

coT'S)^ (M*3S4) . zcomffrlzXtitf. /j-#yi- 

[00 09 3 4fc, *^HJ<^f»«icoSj&^rj£{±, ^ 
y-f-S*jL-7Zm.ftWz-ft&£itX, b-^±4^i 

tzimmmfoMzmm<?>mMzwm-& z t h . 
[00 103 **:, ^minn^mt. m z F&m&m& 

/}-#yi-si-x.-7fre>%:Z>f%mt, zirlzttftLW. 

m&z ft. mszm-mmtmsmmizM lx m&mzn 



<ox\ ^®*^st*f$ixjt€^<i i o o c%d m~mM 
coon} &tz. «*«6^fem^*^tci3^T:» 

Wf S# - *' >1- J 1- a - 7>' t - ? ± (C ft* i, <9 

T$>S. («3»B7) . CiOWrittciiUf. b-^PPig 
izffi SWISE £ Epjn-f &w£:l;:J:-3T#— #W-y^-.a. 

[00123 ttz. w»m6 £M*7 iz^wwrn^mz 

izmm&fccDfmk^ttnzm^TZzoT. m-mm* 
mzMm^m'Ht^m^mmiz^mx'h h . 

[00 13] 

xmrn-tz. 

[00 14] (mmommi ) muz^txoiz. 

^a*>*t-^ 1 0±lcm£*utk<7rC&6 <> 
[0015] C!OS@<7)®jt*ft^o^TiKB^S . *» 

^.y^ 3 yt Ltzm. •yTm s $>mmmiz£<o. t- 
*i ozwmthWizmfiL&mzit. x-xyi-s?- 

h-^Sagl KcfcoTb-^ 1 OcOMSStcEfr 

momKzmuix . *t-#yi-sj-*.-7'2*m4 5 

o c-ca ti o^mm^Lx^ms^mm^t. m& 

izmt. 

[o o i 6 1 mz^ 3mm.mz~o^xmwt s. buk<z> 

XSOtt, t-^«j®l l^mE£fftf±ff 
^yf-i-y2c0fiK±^ ( 5 0—2 0 00 CCD g 
IS) Kfci&oT. «#£EMnL$r<Tt>®T6*<X£ 

[00173 znimvmmizm-tz, z t h*imx'$>& 

ZbfcmttWtfto&ZlSiblz^'&liZli. TJ- 

h 3 £ la i tc^-r fc & d # - y + j. -t" 2 izn l 

X%)1 CmmD ^ffiftKliBU #-#y~)-S1-jL—7 
2tzttlXiEb%:&J;dlzm&. ( 1-1 0 00 CV)g 

yf-i-ytceiTjiD?^. ^s^m^T'^^rsv^sat 

a-—7tf 10 0 CCD TTS-VmiLtf 10 0 0 C V D 
MfSW. 7/-H3^^*&<?)0. 
02 [A/cm!)iSM2 CA/cm*D SJgiT'fi 



K3) 000-1641 12 (P2000-1641 12A) 



[0 0 183 (HS6^®2) 02(C^iat=. 

i-y 2 *>^^&^is*tiBjSJi*^@fflcoaf*c 1 ±t,z 

Bf&Xix. Sftl^M^ftSfStftSh-^l OS: 

[00193m cr>nm<?)jmb nmz. ®vtco*-# 
y^j^^-72*m#.*izftm.Zitttx'<.yi'3y 

Tb-?1 0<OW®;BfM<7)mffi^epjDLT. Piffi»*: 
lSriDf&U fS^^ioTUffi^liO^-^V^- 
7^-^-^2 2:^4 5 0 CCD T 1 O^gJKJpf^LT^ 

[00203 mfmrniz^xim 1 ommcommt m 
trc&sa*, m&z>mz. micomMcommx-iz*—* 
yi-sj-*-72%h-? i ox-m&nmt&^ztt 
m2<vmm<?>Bi&x'izt-? 1 o-tm^gfla s— 

7"2 tTV->^^T'*>.& . 
[00 2 1 3 J: Wf. % 1 ^ifc^Jg 1 

try- h'tfOgEilS^i— fc*C# h =5r t'co^^W^IS 
[00223 <»M5C^f£3 ) *^cosg3i0»fe0^ 
[00233 H3 (rZTr.-r X o fc. IE^St*t^* J *-^ 

iSfLSiiLTI^@tc«^fr^-^i»H-«ffil 3 fcT';f8j£ 
m-«ffil 2^^@(c«fr«^W^mi:=ar«.«J: 

[0024] z<om?mz. JR2 <r>$mcDmm.<r>i&m 

««com-16i 1 2 t . mmcOBftcDMZ 4 0 0 

Cum] (0SS~m«61 3t$:^ttTh7^^-KSO« 
=f^.b Ltli><0X'h&. «6il 2fc^r— df^yf- 
i-72cDftS£fcc7>SE8iii5 0 CAtmJgJK. ^-^6 
12kI116l3l:«i2 0 0 CxtmD SJgfc-T 

[00253 iWOUtd 2ji , 9^i!)f^ ; e-KA^ 

mx-hh. i-f, loa6fDlft^-K{i, ^-^>-^-y 

b-^ 1 0lcmSSS:SE§^{^S*lt3J:^- 

*y j t-;i-3.-~72i?®ELb-tb. z<7)#mx'&-wm 

1 2(c^-#^y^-A-y2^*ttT- 1 0 0 cvd 
gjS<7)mc7)mfi[S:lg-«S*J®l 4(c«fc-5T-^A, m~ 



r 



!(4) 000-164112 (P2000-1641 12A) 



1 3t,Z\tt-#>-)-S+ J L-72t,Z*tLZ+ 1 [k 

v] ms.c?>jE<7)n&*:m-wwmm i 5izi-r>x5-x. 
h. mz, m—n&i 2<om{iS:&* t-o cv] /vjgo* 

U ^---Kv^yf-i-y2*^«#ft*f^J:^T«-f 

1 6itm-mmi 2 <m.a x vm-mm 1 3<o?l£j§3& 

b-? 1 0J3J:l>'b-^i®l lteypS^SrS. 
[00263 20^16^- h'ti, m&<nim 
l^«2t^Lfc[£fii£Jfli^ ffiNHHttfl^-tir** 
-HT*&. a^W'Sritlf^iimr^l^iOKi^-K 
fcRtTfc***. gSr&jSte. b-^Sigl ltc^T 
t-* 1 0tcm8K£«SU 1 fcflS!**-* 1 1 t 

J; *>X R£&»fc 1 JkOX? -#yf/f a-t' 
2Sr31S=3riag ( 5 0-2 0 0 0 CCD S£) *T*JH» 

b'-^co*»g*{i 1 oA<0lM|sfc- Hi 0 1 ~2 

[ o o 2 7 ] a±izmwL*imm<oBmi±tf:3itfi} 

[0 0 2 8] K£4 3 T#-*'>- -J- y 2 £ 



^lO^Pl^-f, mmmam*!>i'--ftv&%t'&&lzM. 

~m&i 3<D&&ifflmzmt>-rmft^mx'i>£^L. 
»*Xfat,ztoJLznteE.<!tt&$iTi>*imx'h&. t 
fc, B2conis^®^^-rs«^ffli^«sji»sfe^ 
mix'^mx-hh. 

[0029] 

^coi^m^JScSlJ-tfS^t^f #6. .TOi 

ntisfflwmcom-m&t . mzm^nmmizmLxm 
mmmizmft z-s-tz m~vm t x-mtfL £ ti . ttnem- 

[0H<Offi#3rI8Hj» 

[01] *^cr>^ i co^S6c7)^®^|«ffiSr^£l<)^ 
[02] *3^Jg20^<tfgfl|0M&g^l^ 

[03] *m&m 3 o^<o&flk?>«7tt£8&ttfc 
[04 ] fe&covmzig&mizTF-m 

2 it— x*--?- 

1 0 b— * 

1 2 m 

1 3 



[01] 



[02] 



[04] 



4^. 





I 



i(5) 000-1641 12 (P2000-164 1 12A) 



[03] 




(51)Int.C1.7 

H 0 1J 9/02 
9/04 
37/073 



F I 

H 0 1 J 9/02 
9/04 
37/073 



(##) 



B 
D 



